EP 4 161 223 A3

Patent Office

e brevers (11) EP 4 161 223 A3

(1 9) ’ e Hllm”“mmllmllml‘ll”‘l‘l HmHl‘l“l‘l“lllml“‘"”HH"‘
Patentamt
0 European

(12) EUROPEAN PATENT APPLICATION
(88) Date of publication A3: (51) International Patent Classification (IPC):
14.06.2023 Bulletin 2023/24 HO5K 1/18 (2006.07) HO1L 23/538 (2006.01)

HO5K 1/02 (2006.01)
(43) Date of publication A2:

05.04.2023 Bulletin 2023/14 (52) Cooperative Patent Classification (CPC):
HO5K 1/185; HO1L 23/5389; HO1L 23/49816;
(21) Application number: 22198479.2 HO5K 1/0207; HO5K 1/186; HO5K 2201/09736;

HO5K 2201/10166; HO5K 2203/1469
(22) Date of filing: 28.09.2022

(84) Designated Contracting States: (72) Inventors:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB * Hsu, Steve
GRHRHUIEISITLILTLULVMC MK MT NL NO Chongqing, 401520 (CN)
PL PT RO RS SE SI SK SM TR ¢ Park, Hans
Designated Extension States: Chonggqing, 401120 (CN)
BA ME
Designated Validation States: (74) Representative: Dilg, Haeusler, Schindelmann
KH MA MD TN Patentanwaltsgesellschaft mbH
LeonrodstraRe 58
(30) Priority: 29.09.2021 CN 202111150053 80636 Miinchen (DE)
(71) Applicant: AT&S (Chongging) Company Limited
Chongqing 401133 (CN)

(54) COMPONENT CARRIER WITH EMBEDDED COMPONENT ON STEPPED METAL STRUCTURE
WITH CONTINUOUSLY FLAT BOTTOM SURFACE IN AT LEAST ONE HORIZONTAL

DIMENSION
(57) A component carrier (100) which comprises a ductive layer structure (104), and acomponent (114) em-
stack (102) comprising at least one electrically conduc- bedded in the cavity (108) and arranged on the stepped
tive layer structure (104), at least one electrically insulat- metal structure (112), wherein a bottom side of the
ing layer structure (106) and a cavity (108) delimited at stepped metal structure (112) has a flat surface (116)
a bottom side at least partially by a top side of a stepped extending continuously along at least one horizontal di-
metal structure (112) of the at least one electrically con- rection.
100

152~ \__\

156-

106 2

Processed by Luminess, 75001 PARIS (FR)



EP 4 161 223 A3

Europdisches
Patentamt

European

Patent Office Application Number

9

EUROPEAN SEARCH REPORT

Office européen
des brevets

EP 22 19 8479

DOCUMENTS CONSIDERED TO BE RELEVANT

10

15

20

25

30

35

40

45

50

55

ET AL) 11 June 2020 (2020-06-11)
* paragraph [0033] *

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 2018/233429 Al (YOSUI KUNIAKI [JP] ET 1-3,5-7, INV.
AL) 16 August 2018 (2018-08-16) 9-11 HO5K1/18
Y * paragraphs [0062] - [0090]; figure 7 * 2,4,8 H01L23/538
X US 2012/126399 Al (LIN CHARLES W C [SG] ET|1-3,5-7, ADD.
AL) 24 May 2012 (2012-05-24) 11 HO5K1/02
Y * paragraphs [0048] - [0106]; figure 5 * 2,4,8
X US 2016/005673 Al (STANDING MARTIN [AT] ET|1-3,5-7,
AL) 7 January 2016 (2016-01-07) 11
Y * paragraphs [0050] - [0066]; figure 5 * 2,4,8
Y & US 2020/185332 Al (SUGIYAMA YUICHI [JP] |2,4,8

TECHNICAL FIELDS
SEARCHED  (IPC)

HOS5K
HO1L
“Frepresentsearchrreporttas-beemdrawm op-for-attefeims
1
Place of search Date of completion of the search Examiner
g The Hague 2 February 2023 Degroote, Bart
o
g CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
b E : earlier patent document, but published on, or
b4 X : particularly relevant if taken alone after the filing date
[ Y : particularly relevant if combined with another D : document cited in the application
e document of the same category L : document cited for other reasons
Z Atechnological BACKGroUNd e e
Q@ O : non-written disclosure & : member of the same patent family, corresponding
o P :intermediate document document
o
w




10

15

20

25

30

35

40

45

50

55

EP 4 161 223 A3

9

Europdisches
Patentamt

European

Patent Office Application Number
Office européen
des brevetsp EP 22 19 8479

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

[]

[]

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, namely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which no payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

1 O O

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

1-11

The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).




10

15

20

25

30

35

40

45

50

55

EP 4 161 223 A3

9

Europdisches
Patentamt

European
Patent Office LACK OF UNITY OF INVENTION

Office européen

des brevets SHEET B EP 22 19 8479

Application Number

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-11

Component carrier with roughened stepped metal structure

2. claims: 12-15

Method of manufacturing a component carrier comprising the
step of forming a cavity in a stack comprising at least one
electrically conductive layer structure and at least one
electrically insulating layer structure, the cavity being
delimited at a bottom side at least partially by a top side
of a stepped metal structure of the at least one
electrically conductive layer structure
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